Summary. The 
Introduction
A recent study of folliculogenesis in sheep has demonstrated that breeds with high ovulation rates have more growing follicles than breeds with low ovulation rates (Cahill, Mariana & Mauléon, 1979) . Attempts to modify the pattern of folliculogenesis in sheep have been only partly successful when using exogenous gonadotrophins. The failure of such injections to modify the population of follicles to give a constant level of ovulation rate may be best explained by the short duration of action of exogenous hormones relative to the long duration of folliculogenesis and thus such treatments only stimulate follicles of the largest sizes.
The purpose of the present study was to determine the role of anterior pituitary hormones on folliculogenesis in sheep by studying the effects of hypophysectomy and unilateral ovariectomy which alter the hormonal-ovarian equilibrium in different directions.
Materials and Methods Animals
At their second oestrus following the onset of the breeding season, 10 crossbred ewes (3/4 Romanov x 1/4 Préalpes du Sud) were assigned alternately to be hypophysectomized or serve as controls and were operated upon on Day 10 of that cycle. Hypophysectomy was carried out using the technique previously described by Denamur & Mauléon (1963) . The control ewes were kept under halothane inhalation for a period of time equivalent to that of the hypophysectomy operation (1 h). (Cahill et al, 1979 (Text-fig. 3 ). In follicle classes of 0-36-0-62, 0-63-1-12, 1-13-1-98 and 3-56-5-7 mm diameter, Group Cl ewes had 1-0, 17-4, 10-4 and 41-7% fewer atretic follicles than did Group Cs ewes. In the follicle class 2-01-3-55 mm, Group Cl ewes had 12-2% more atretic follicles than did Group Cs ewes. However, since Group Cl ewes had 77-1% more follicles of this size than Group Cs ewes, then, despite this difference in the rate of atresia, they still had 73-1% more normal follicles than did Group Cs ewes (Text- fig. 3 ).
In hypophysectomized ewes, the proportion of atretic follicles increased with the size of follicles. All follicles greater than 2-01-3-55 mm were atretic even 4 days after treatment (Group Hs (Table 1) . However, it was 1-36 ± 0-10 in Group Hs ewes, 0-52 more than in Group HI ewes (P < 0-01). The overall proportion of active follicles was 93% in ewes of the control groups, 14% more than in hypophysectomized ewes (P < 0-05).
For the estimated number of active follicles, Group Cl ewes had an estimated 22-0% more follicles than Group Cs ewes while those in Group HI had an estimated 48-1% fewer active follicles than Group Hs ewes (Table 1 ; < 0-05).
Therefore it can be seen that the estimated number of active follicles (proportion of active follicles number of follicles per class) gave the most interesting results. For both the preantral and antral follicles long-term treatment increased the estimated number of active follicles following unilateral ovariectomy but this parameter decreased following hypophysectomy.
Discussion
Our results show that change of the hormonal-ovarian equilibrium results in varied effects on different parts of the follicular population. Some caution needs to be exercised in considering the effect of unilateral ovariectomy because the seasonal influence during the four treatment cycles was not measured. However, such a seasonal influence would be small since only a small difference exists in the follicular populations of sheep between mid-anoestrous and mid-oestrous seasons (L. P. Cahill & P. Mauléon, unpublished data). The hypophysectomized ewes can be considered as animals having very low plasma concentrations of gonadotrophins. Measurements of prolactin following hypophysectomy showed levels at the limit of the sensitivity of the radioimmunoassay (overall mean 0-86 ng NIH/ml). The unilaterally ovariectomized ewes can be considered as sheep which have had their total ovarian follicular population reduced by half resulting in (i) initially higher levels of gonadotrophins from 5-5 to 12 h after unilateral ovariectomy (Findlay & Cumming, 1977) , (ii) a change of the feed-back effect on the ovary, and (iii) a change of the within-ovary regulation of follicular growth. In the present study, to maintain the hypophysectomized animals in good health, it was necessary to inject them with cortisone, the influence of which on folliculogenesis is unknown.
The present study shows that preantral follicles are under the control of pituitary hormones and that this control mechanism is a very slow process since the effects were only seen 70 days after treatment. The influence of gonadotrophins, especially FSH, on preantral follicles in rodents has previously been shown in the in-vitro study of Ryle (1971) , the in-vivo studies of de Reviers & Mauléon (1972) and the hormone-receptor study of Presi, Pospisil, Figarov & Krabec (1974) . In the long-term treated group two different effects can be seen: firstly a re-stocking of the preantral follicles from the reserve of primordial follicles, and, secondly a depletion of follicles as they leave to enter the antral phase. In Group Cl this re-stocking effect occurred at a faster rate than the depletion, resulting in an accumulation of follicles, especially of the smaller preantral follicles and probably of all sized preantral follicles with time. However, in the ewes in Group HI the depletion of follicles was occurring at a faster rate than the re-stocking effect and there was therefore an overall decrease in the number of preantral follicles, which confirms the work of Ingram (1953) . Peters, Byskov, Himelstein-Braw & Faber (1975) concluded that, in the mouse after hypophysectomy, growth initiation can occur in the absence of gonadotrophins, but such inter¬ pretations may be questionable as complete hypophysectomy, whereby all gonadotrophinproducing cells are destroyed, is rarely obtained surgically, as shown by the immunocytological study of Dubois, de Reviers & Courot (1971) . In the present study the re-stocking effect (if it exists) was occurring at a slower rate than the depletion effect after long-term hypophysectomy and this strongly suggests that gonadotrophins are needed, perhaps indirectly, to maintain quantitatively the normal rate at which follicles enter the growth phase.
The present study also demonstrates the stability of the preantral follicular population in the sheep. Even at 70 days after hypophysectomy no atresia was observed in preantral follicles, follicular growth rates were very slow and the influence of the pituitary on the number of follicles was only evident in the long-term groups. Thus it appears that the preantral follicles may act as a reserve or a buffer between the quiescent primordial follicles and the rapidly growing antral follicles.
The two opposing effects seen in the preantral follicles were also observed in the antral follicles; firstly, a re-stocking from the preantral reserve, especially in the number of the smaller antral follicles as seen in Group Cl ewes and secondly by a depletion of the larger antral follicles, this time due to atresia as seen in Group HI ewes.
The antral follicles, especially those larger than 2-01 mm diameter, were found to be almost absolutely dependent on gonadotrophins, since within 4 days of hypophysectomy all such follicles had become atretic. This shows that the largest follicles require gonadotrophic support or protection to prevent atresia and that the gonadotrophic regulation of such follicles is almost instantaneous. Findlay & Cumming (1977) found an increase in FSH secretion only between 5-5 and 12 h after unilateral ovariectomy but no long-term changes in secretion. This short-term increased secretion is probably related to the short-term requirement of the very large follicles in the remaining ovary to resist atresia and thus maintain the normal ovulation rate per animal, after unilateral ovariectomy. This increase in the number of follicles in the remaining ovary in sheep immediately after unilateral ovariectomy has been previously noted by Dufour, Ginther & Casida (1971 (1966) showed that ovulatory compensation was almost immediate after unilateral ovariectomy in the mouse but complete growth compensation, as judged by ovarian weight took 3 months and we would like to extend this and suggest that complete follicular compensation is also a long process, probably paralleling growth compensation in time. Such follicular compensation as shown by McLaren (1966) and Findlay & Cumming (1977) is not due to an increase in gonadotrophin secretion and thus could involve subtle intra-ovarian changes. This demonstrates that the between-ovary relationship may be able to influence the intra-ovarian situation by some method other than via gonadotrophin secretion.
The effects on follicular growth rates as determined by mitotic indices were most evident in the long term with a decrease in growth rate following hypophysectomy and an increase following unilateral ovariectomy. This suggests that follicular growth rates are also under a longterm control, probably hormonal, as found by de Reviers (1974) . Even 70 days after hypophy¬ sectomy, both antral and preantral follicles showed some mitotic activity, which agrees with the reports of Paesi (1949) and Nakano, Mizuno, Katayama & Tojo (1975) . In Group Cl ewes which were in the process of re-stocking their supply of preantral follicles, there were more active preantral follicles per ovary than in Group Cs ewes, although the mitotic index did not differ greatly. This agrees with the model presented by Greenwald (1962) in which, for a given class of follicles, there are reserve and active follicles and follicles are brought into the active phase according to the needs of the ovary.
